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CLAIMS 



What is claimed is: 



1. A method of dAmamically updating a user interface in a processing system, the 
method comprising 

storing a dataXset locally in the processing system; 
generating a presentation document based on a source document and the data 
set; and 

responding to an Went by 

modifying me data set in the processing system, 
determining Whether the modification to the data set should affect the 
presentation document, anc 

if the modification to the daj^^^t should affect the presentation 
document, then automatically vmdahrijg only parts of the presentation document that 
correspond to the modification to the o^a set. 



2. A method as recited in claim 1, v^erein the processing system generates a user 
interface, and wherein the method fuMher comprises using the updated presentation 
document to update the user interface dynamically. 

3. A method as recited in claim 1, whereii^ the source document is written in an 
extensible markup language. 

4. A method as recited in claim 1, wherein: 

the source document comprises a tag havi'^g a dependency expression as an 
attribute; 
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4 said determining whether the modification to the data set should affect the 

5 presentation dotument comprises evaluating the dependency expression; and 

6 the methoa further comprises updating the presentation document, if 

7 appropriate, based on a result of the dependency expression. 

1 5. A method of dynamically updating a user interface on a local processing system, 

2 7 the method comprising: 

3 storing data in tne local processing system; 

4 providing a presentation document in the local processing system based on 

f 1 5 the data and a source document written in an extensible markup language, wherein 

''^-■i 6 the presentation document \s dependent upon one or more expressions that operate 

Kl 7 on the data; \ 

flj 8 rendering the user interface in the local processing system based on the 

Q 9 presentation document; \ 

f ;f 10 detecting an event in the local processing system; 

Tl 1 1 responding to the event in tne local processing system by 

12 causing a change to theViata in the local processing system, 

13 determining whether thepresentation document is dependent upon at 

14 least one expression, the result of which is affected by the change to the data, and 

15 if the presentation documentys dependent upon at least one 

16 expression, the result of which is affected byVhe change to the data, then 

17 automatically updating only one or more part^of the presentation document that 

18 depend on said at least one expression, withoutVpdating the entire presentation 

19 document; and \ 




I n 



m 

20 rendering the user interface in the local processing systenn based on the 

21 updated preseJatation document. 

1 6. A method as recited in claim 5, wherein: 

2 the source document comprises a tag having a dependency expression as an 

3 attribute; 

4 said determining comprises evaluating the dependency expression; and 

5 the method furth&r comprises updating the presentation document, if 

6 appropriate, based on the ^dependency expression. 

1 7. A method and apparatus for dynamically updating a user interface in a 

2 processing system, the method comprising: 

3 generating a presentation document in the processing system based on a 

4 stored data model and a source dbcument written in extensible markup language; 

5 rendering the user interface>^n the processing system based on the 

6 presentation document; 

7 responding to an event in the ideal processing system by 

8 causing a change to the da\a set, 

9 determining a set of parts o^the presentation document which are 

10 invalid as a result of the change, and 

1 1 automatically updating only th^se parts of the presentation document 

12 that are invalid, without updating the entire presentation document; and 

13 rendering the user interface based on the updated presentation document. 

1 8. A method as recited in claim 7, wherein the data set is stored locally in the 



32 



2 processing system. 

1 9. A method as recited in claim 7, wherein: 

2 the source document comprises a tag having a dependency expression as an 

3 attribute; \ 

4 said determming a set of segments comprises evaluating the dependency 

5 expression; and \ 

6 the method fuAther comprises updating the presentation document, if 

7 appropriate, based on \ result of the dependency expression. 

^^V^\^ A^ethod of dynamically updating a user interface on a local processing system, 

2 \ the metnod comprising: 

3 generating a presentation document based on a source document and a stored 

4 data set; and \ 

5 responding to an event by 

6 modiWi^g the data set, 

7 determimng whether the modification to the data set should affect the 

8 presentation document,^and 

9 if the modifi^tion to the data set should affect the presentation 

10 document, then automatically updating the presentation document based on the 

1 1 modification to the data set. \ 

1 11. A method as recited in claim luUxirther comprising storing the data set locally 

2 within the local processing system. 

1 12. A method as recited in claim IW^^erein: 
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2 thdtsource document comprises a tag having a dependency expression as an 

3 attribute; \ 

4 said oetermining whether the modification to the data set should affect the 

5 presentation dorurfient comprises evaluating the dependency expression; and 

6 the metHpa further comprises updating the presentation document, if 

7 appropriate, based on the dependency expression. 

<^s)^|j^ method as recited in claim 10, wherein said automatically updating the 

2^ presehtation document comprises automatically updating only segments of the 

3 present tion document that correspond to the changed data, without updating the 

4 entire priesentation document. 

1 14. A meth&d as recited in claim 10, further comprising storing the data set locally 

2 within the local processing system, wherein said automatically updating the 

3 presentation dotument comprises automatically updating only segments of the 

4 presentation document that depend on the changed data, without updating the 

5 entire presentation document. 

1 15. A method as recitefl in claim 10, wherein the source document is an extensible 

2 markup language docurnfent. 

1 16. A method of dynamicallyuapdating a user interface on a local processing system, 

2 the method comprising: \ 

3 providing a presentation document in the local processing system based on a 

4 source document written in an extensible markup language and a data set; 

5 rendering the user interface in tnte local processing system based on the 
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presentatil>n document; 

detecting an event in the local processing system; 
responding to the event in the local processing system by 

ig a change to the data in the local processing system, 
determining whether the presentation document is dependent upon 
the changed data, and 

if the pres^tation document is dependent upon the changed data, then 
automatically updating tWe presentation document based on the change to the data; 
and 

rendering the user int^face in the local processing system based on the 
updated presentation document. 



;3 1 17. A method as recited in claim l)^, further comprising storing the data set locally 

y 

■.^^ 2 within the local processing system. 
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18. A method as recited in claim 16, furmer comprising storing the data set locally 
within the local processing system, wherein said automatically updating the 
presentation document comprises automatically updating only one or more 
segments of the presentation document that depend on the changed data, without 
updating the entire presentation document. 



1 19. A method as recited in, claim 16, wherein: 

2 the source document ^rhWisesyk tag having a dependency expression as an 

3 attribute; 

4 said determining whether presentation document is dependent upon the 
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5 changed data comprises evaluating the dependency expression; and 

6 \ the method further comprises updating the presentation document, if 

7 appropriate, based on a result of the dependency expression. 
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20. A method of dynamically updating a user interface on a local processing system, 
the method comprising: 

' generating a presentation document based on a source document and a stored 
data set; anc 

respor^ding to an event by 

lodifying the data set, 
determining whether the modification to the data set should affect the 
presentation document and 



if the 
document, then upc 



Lodificfefc^on to the d^ta set should affect the presentation 
iting only s^gQ^nts of the presentation document that 



t3 1 1 correspond to the charrged data,ywithout updating the entire presentation document. 



1 21. A method as recitec^ ^f^aim 20, further comprising storing the data set locally 

2 within the local proces^iffe 3(vstem. 

1 22. A method as recited in clai\n 20, wherein said updating comprises automatically 

2 updating only segments of the pWsentation document that depend on the changed 

3 data. 



1 23. A method as recited in claim 20, mrther comprising storing the data set locally 

2 within the local processing system, wherein said updating the presentation 

3 document comprises automatically updating only segments of the presentation 
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document thahdepend on the changed data. 



24. A method as\J^ecited in claim 20, wherein the source document comprises a tag 
having a dependency expression as an attribute, and wherein said determining 
whether the modification to the data set should affect the presentation document 
comprises evaluating, the dependency expression. 

25. A method as recited in claim 20, wherein the source document is an extensible 
markup language docurnent. 



26. A method of dynamically updating a user interface on a local processing system, 
the method comprising: 

providing a presentatioMdocumjeQt in the local m^cessing system based on a 
source document written in an extensible marKbol^m and a data set; 

rendering the user interface i%the local ^u-ocessing system based on the 
presentation document; 

detecting an event in the local ^^^sing system; 

responding to the event in the loca^^Wocessing system by 

causing a change to the data set in the local processing system, 
determining whether the presentation document is dependent upon 
the data changed by the change to the data set, and 

if the presentation document is dependent upon the changed data, then 
updating only one or more segments of the presenration document that depend on 
said changed data, without updating the entire presentation document; and 

rendering the user interface in the local processing system based on the 
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updated presentati^s^document. 

27. A method as recitea in claim 26, wherein said updating comprises automatically 
updating said one or more segments of the presentation document that depend on 
said changed data. \ 

28. A method as recited in c\aim 26, wherein the source document comprises a tag 
having a dependency expression as an attribute, and wherein said determining 
whether the presentation document is dependent upon the data changed by the 
change to the data set comprises devaluating the dependency expression. 

29. A method as recited inyclaim 2A furaaer cmnprising storing the data set within 
the local processing system. \ / ^^^^^ 

30. A method as recited in clairn^6, wnbrein said updating comprises automatically 
updating said one or more segments of tne presentation document that depend on 
said changed data; / \ \ 

the method further comprising storing the data set within the local processing 
system. \ 

31. A method of dynamically updating a user inOerface on a local processing system, 
the method comprising: \ 

storing, in the local processing system, a data set for use in generating a 
presentation document; \ 

generating a presentation document based on a source document and the 
stored data set; and 
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responding to an event by 

modiwing the data set in the local processing system, 

determining whether the modification to the data set should affect the 

presentation document, and 

if the modification to the data set should affect the presentation 

document, then updating the presentation document based on the modification to 

the data set. 

32. A method as recited in\claim 31, wherein said updating comprises automatically 
updating the presentation dbcument. 



33. A method as recited in claim 31, wherein the source document comprises a tag 
having a dependency ej^ressiron^Ss^n^ttribute, and wherein said determining 



whether the modifica 
comprises evaluating 



ion to the\data/set shottkiaffect the presentation document 
the depencrency expression. 



34. A method as recited in claim 3l\ wherein saidmpdating comprises updating only 
segments of the presentation ^cumLit thafe-^Mrespond to the changed data. 

35. A method as recited in Maim 33:^ wherein said updating comprises automatically 
updating only segments of the^resentaticm document that depend on the changed 
data. 



36. A method as recited in claim 31, whei^in th\source document is written in an 
extensible markup language. 
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1 37. A method of dynamically updating a user interface on a local processing system, 

2. the method comprising: 

3 storing d^a in the local processing system; 

4 providing aVresentation document in the local processing system based on a 

5 source document written in an extensible markup language and the data; 

6 rendering the user interface in the local processing system based on the 

7 presentation document; \ 

8 detecting an event im the local processing system; 

9 responding to the event in the local processing system by 

10 causing a change^o the data^the local processing system, 

1^11 1 1 determining whether the/^esentation document is dependent upon 

J- 12 the changed data, and y 

13 if the presentatibnnocum dependent upon the changed data, then 

rr 14 updating the presentation aoGumerirb^sed on the change to the data; and 
LH 15 rendering the user iiyterface in the \ocal processing system based on the 

16 updated presentation document. \ 

1 38. A method as recited in claim 37, wherein said updating the presentation 

2 document comprises automatically updating the presentation document in response 

3 to the event. \ 

1 39. A method as recited in claim 37, wherein the source document comprises a tag 

2 having a dependency expression as an attribute, and whereinSsaid determining 

3 whether the presentation document is dependent upon the changed data comprises 

4 evaluating the dependency expression. ^ 
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1 40. A method as recited in claim 37, wherein said updating comprises updating only 

2 one or more^egments of the presentation document that depend on the changed 

3 data, without updatingJ:he entire presentation document. 

1 41. A method as reciteflj in/^Ikim 37, wherein said updating the presentation 

2 document comprises )aifomatically updating only one or more segments of the 

3 presentation document depend on the changed data, without updating the 

4 entire presentation document. 



machine-readable storage medium containing instructions which, when 



2 ^ execute^by a machine, configure the machine to perform a method and apparatus 

3 for dynamically updating a user interface in a processing system, the method 

4 comprising: 

5 storing a data set locally in the processing system; 

6 generating a Wesentation document in the processing system based on the 

7 data model and a source document written in extensible markup language; 

8 rendering the user Interface in the processing system based on the 

9 presentation document; 

10 responding to an event ii^he local processing system by 

1 1 causing a change to the data set, 

12 determining a set of partsSDf the presentation document which are 

13 invalid as a result of the change, and 

14 automatically updating only thos^arts of the presentation document 

15 that are invalid, without updating the entire presentation document; and 

16 rendering the user interface based on the updateospresentation document. 
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17 and 

18 \ if the presentation document is dependent upon at least one 

19 expression, the result of which is affected by the change to the data, then 

20 automatically updating only one or more segments of the presentation document 

21 that depend\)n said at least one expression, without updating the entire presentation 

22 document, and\ 

23 \ present the user interface at the output device based on the 

24 updated presentation document. 

1 45. A computing deviceVs recited in claim 44, wherein the computing device is a 

2 wireless, hand-held computsing devire. . 

1 46. A computing device as recited inOT^iOT4^^ wherein the computing device is 

2 configured to receive the source dGK:umem from a remote server over a network. 

1 47. A computing device as recited in oaim 44, wherein: 

2 the source document comprises a\ag having a dependency expression as an 

3 attribute; and \ 

4 the method further comprises updatingvthe presentation document, if 

5 appropriate, based on the dependency expressioriK 
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43. A machine-readable storage medium as recited in claim 42, wherein: 

the source document comprises a tag having a dependency expression as an 
attribute; 

said determining a set of segments comprises evaluating the dependency 
expression; and 

the method further comprises updating the presentation document, if 
appropriate, based on a result of the dependency expression. 

44. A computing device comprising: 

a processor; 

an output device; 

a first storage unit containing a data set for use in generating an extensible 

markup language based presentation document; and 

\ 

a second storage unit containing instructions which configure the processor to 
generate the presentation document based on a source document 
written in an extensible markup language and the data set, wherein the presentation 
document is dependent upon one or more expressions that operate on the data; 



causing a change to the data set, 

determine whether the presentation document is dependent 
upon at least one expression, the result of which is affected by the change to the data. 



present a user interface at the output device based on the presentation 



document; 



detect an event; and 



respond to the event by 
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